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(57) Abstract 

PROBLEM TO BE SOLVED: To form a vertical pattern 
and to prevent the occurrence of undercut while such an 
effect that the selection ratio of etching to a resist 
film or base oxide from can be increased is enjoyed by 
using a mixed gas of HBr and N 2 as an etching gas. 

SOLUTION: Wiring is formed by etching a wiring layer 
using an Al-Cu-Ti film 5 (or Al film, Al-Cu film, Al-Si 
film, Al-Si-Cu film, etc.) as a main wiring material 
film, namely, a wiring layer composed of an Al-Cu-Ti 
film 5, a TiN film 4, a Ti fBm 3, etc., by using a 
mixed gas prepared by adding an N 2 gas to HBr so that 
the adding rate of the N 2 gas can become si 10% against 
the total flow rate of the mixed gas as an etching gas. 
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mmk-thWMOI. Wh. A!-Cu-TiI5.T 
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imtmi i hb rt^ea«<o 1 o c%) mvs. 

[11**2] HB rl,ZtfZim&<7)l 0 C%] *M<Z>* 

con, fcSanLfcfi^^fcx^f-y^-tf^fcLT* 
JfEIIJlKirsfctUT i Nffitl&V^iT i $l&2:V)JI£x 

[IS$S3 ] ffi«S*<A 1 RatV^iA 1 
±m«fMIRtf T i NKftvMiT i JKfrif<Oll*£tr 
^JHWCftS £ fc m^LttUtm. 1 S5M4 2 IS 

[f^ffiffl&iKBI]] 
[0001 ] 

i o o o 2 ] w&. tmMimm®mtt,. mwnm 

umzti. ztiizttmixfflgii>z<(?>mmzmmi 
tzzmw&zmm^hzttf'miztc^x^h. 
[0003] nmmz^hmmmmL 

[0004] 

mhmswMhmiMwmzmih^mfom. 
immmmmmmx'bz. 

[00 05] 0fc»wc» (A) lita!*^lcoggPWBr 

Has. ( b ) 2 ^s^WBtfflffi . ( c ) im* 
mwmmmi* msimm. 2iiPSG( P h 

ospho-silicate glass)!, 3(i 
TiBL 4ttTiNR. 5«A 1 -Cu-TiffiL 6{± 
A!-Cul. 7{±TiN$L 8fiW§L 9lil/y'Xb 

mz*ti?ti*ix^i. 

[0006] a i ®*?a i -&&m. swi, T i 

[ 0 0 0 7 3 ffiot, H7fc£^fLl> J: 3&£lEttUI 

^.T'X-7f-y^LTU/i* { , %<W%&^ UiSXh^T® 
m&%Z£tt*lWfUttfiWhX&),\ 

[00083 ztuz*tmt&&. isit*vmw-<mi$L 

U x?f-y/#»7*4it^*?<0«Mfi£firtJ:5 



[00093 HP*>. >*?--y 

^-y^ttzttmmx'h^t:*). Tvi/vrnmt 
mmxzii- • r-y h* { <STt/co. • x-yf- 

[00 1 03 JEfc, «*5R^tctt4Xvf-y^i. 
/n*U-V • **;Wl?&*TilTO^ttTi NRfc£«i>x 
•y^y^^W-^smfc^TL^K SEJ^K 

[00113 t-I^-C. HBr4f^ja5i6#^ <&V^ 

iz N 2 Sr^iD Lfca*^* fc'SrfflV^ 
x-yf-y^T'Ji. l/yXM1>Tfti«S 

[ 0 0 l 2 3 Witf. A l &$ts&mmm&<?>£ o % 

mmA%k'*m^xx.-vi-y7'?z>immffl¥- 5 

- 1 3 6 1 0 0^»tcH!*Stl. *tf>2pifcfctt4i:x 

timotm±thz\tm^z^tLX\^. 

[00 133 

v =jz hm*Tmtttmizm-&mRikw±z » 
m\ *mwmmcD$im.&mzt^xit±z%®j)X'h 
s. 

[0 0 14] «L5rj&<fe, S»£K*fcfc£$. Mlfib* 

[ 0 0 1 5 ] HM«Bll»0«ilftffl*<5lv^fc 
ft-^T. a«SIKflc-5-C««*«J8*»*t4i:A 1 ill 

bp^. Aiie»fc^cr)±«t<r)*ffii5^ryr- 

[00 16]*^BJ(i, l7f>/'-^HTHBr 
+ N 2 OS^^«rfflV\ W^MR^T*1MUIK» 

[00 17] 

Sr±#=if-?»x-y^y^- tfZim\VzY7<< -x-yf- 
y^tOUT. ^<c7)H»Srfi : P3iS{cMOT, HBr 
+ N 2 m&ifxizmVyJ •i7ty/tli. HBr 
LT N 2 SiJBRta^ LfcO-CtijffvvB* 

**»^> jt-t . fi^i* ft 6eHca^t* £ t Tii@-r 

[00 18] BP*>. *»«Tli. • i7fy/S: 

ffd«U HB r + N 2 36»4,!fir4a^^O«8aiC 
ft»t& l 0 C%) *iS^N 2 UziTL vl-y? ■ ii 
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[0019] H*fc, N 2 tfzn&Hmtfifxti&tito 
1 0 C%] KUifcfcSfc. x.y*v7-|iMfcWI-f-'<» 
#k&9. S«»«w«^->Jl»4>*i=Srv\ ft. 

[0020] *^BB<o*s^tg^-|. * x-iz ,m<<r> 

x-y^y^fefr 

HBr 150(sccra) 
mWlWW- 60 0 (W) 
Kfi 50(mTorr) 

8 0 C°C) (SSuBS 

[0023] msMfm9\t)mm i coro***!^ 

[0024] 08fc»V>T, (A) {iX-yf-y/luOtt 
( B ) <ix -y f - y^ftottJB* ^il*'fUj LT V * 

[00 2 5] H9fc**WC, (A)JiT-/x^^<0« 
x-yf-y^^ft 

Al-Cu-T il'yfV/' U-f- 
Ti NlyfVy'' lx— h 
SfRJt ( A 1 - C u -T i /V h ) 
WRlt (TiNAy'Xh) 
[0 0 2 7] tt««2 

JtlRW 1 T'ffll tfrgSfti: < . 07O (A) [Z^tl 

[00 28] x 7 fy^ 
C 1 2 4 0 (sccm) 

BC 1 3 20 [seem) 

SiCl, 60 [seem) 
ftJUifc^V- 5 00 CW) 
JEfi 100(mTorr) 

n&*t&& 5 0 C*CD 

[00 2 9101 O2Wf01 imi3RW2«0:rcM:Xfc 
x-y^-y^'^tt 

Al-Cu-T iX 7 f^/> U-b 
Ti NX-yf-y^- U-h 

mat (a i -cu-Ti/i/^f) 

[0032] fflRffl 3ifc«0! 1 »tf 2 ■CfflvvfcWBfc R 

t<. 07<^ (a) iz&t>ti&$>m$immzTm<Dm 

HBr 135 (seem) 

N 2 1 5 C s c cm) 

JSE*^?- 60 0 CW) 

£E* 5 0 (mTorr) 



Lxmmh. 

[002 1 ] ttJRWl 

H7(7) (A) fc£Mi4£JIE!gl£Tie<0*fr£»B 

LTft3fccD#j£T'X -y ^-y^U: . 
[0022] 



»1 0 0 CC) ) 
!BL (B) (im«fflf^*9B$-eii-Pii^LTV^T, 7 

•y vmzm&xikum ixmmmm^r 7 ^ 

!S?3&t'£l&£-fl>kA1 -Cu-Ti|g5fc«2, ±« 
k<^»BBfi«. BP*>. U5*XhK9 (08#gg) fcJ£L 
TV^jfiflftHiT^ • * -v h 5 Atfttf&ZtlX L& 

[0026] SUS^it^x.y^y^tttiTIB^ilOT' 



5 00 0 ±18 C%) 

100 0 CA/flO ±5 C%) 
4. 0 
1. 0 

BUT-*) 0,07 Rvm 9 k^v v? jav^e* t mim- 

[00 30] 01 OfcJHvt. (A) itXyi-yy^ff) 

ttSL ( B ) (ix - y f - yfHtntiM €• *i« L . * 

01 lWHvt. (A) liT vis>?&VW&. 
(B) {if^af^^Sr^-f^LTV^, £J1K 
HS03*>, A1-&&J&. BP*>A1 -Cu-Tii5liBS 
ffltt#ttfc: ! 5r&a t . T i NJR4AVT i»3{«lf-w« 

[003 1 ] Sll£$ix^x-y^>^tt<iTie<7)jlOT' 

4000 CA/flO ±20 (%) 
4 00 0 CA/flO ±10 [%) 
1. 0 
1. 0 

rm ixmm<7)irmx'*'vi->7iK. 

[0033] 
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fei&m&g. sore) (mssm 

[00 34] HI 2RVmi 3«iJt&0B<DTn-feX£ 

[00 3 5] 01 2fc*Hvt\ (A) ttxyf-^liiO 
«flU (B) ttx^f-^tt<o«»Sr**i-eti«L. 4 
fc, 01 3fc»WC. (A) liT7yvm»«B. 

(b) liSttflaaco^jB^^n-pfiRtT^s. 

[0 0 3 6] £tf>*£tt. HBrtN, Sri 0 (%) Jfl 

A 1 -Cu-T iX 7 f>^- U-h 
Ti Nl7fy/- U-h 
iStRJt (A 1 -Cu-TiAy^h 
SiRlt (TiN/l/yXh) 

[00 38] ffi§&xvj-y7®m*t>W&£ol,z. N 2 
£ 1 0 C%) A l i$&<7) 

WtfX&X'ht. 
[0039] Jt8c0"J4 

^T'tt. 07?) (C) £.JLt>titZMW8M*T%&i 
as-K»(WR8<ax7*y7') 



0 0 C*C3 ) 

[0037] ii£$ft£x y^y : /#tt<;^ r f^?)JIOT , 
£b?>. 



6500 (A/4» ±12 C%) 
1 50 0 (A/ft) ±10 C%D 
) 5. 4 
1. 2 

S&ft£)IfflLTX7^y/U^T'&&#. W|£8i:T 
i NH4 RtfT i H 3 i: Tlix <v<j->?tkftbmtc 0 , 
A'J^ ■ *?)VWehhT i NH4&tA'T i jR3l;ttt* 
0^a$-«fflLTV^S<7)T. x-y mX-ftfr 
tit. 

[0040] 



NF 3 300 (seem) 

mWiW^- 5 00 (W) 
ff^l 100 (mTorr) 

MtiSS -50 CO (££jB 

[0041] 

MURX (Ti Nl4/Tijg3c7)X-y^>^) 
C 1 2 100 (seem) 

4 0 0 (W) 
S;h 5 0 (mTo r r ) 

Msitss 30 ra (mms. moco) 

[004 2] 01 4&IX01 5tettMM4<7)7n*.X% 

mmx'h o.07 izm ^ m v ^ib-§ t mtmmm 

TiNX 7 fy/-l/-h 30 0 
miit (TiN/l/yXh) 1. 0 
[ 0 0 4 6 3 id "C. IHBfcJiatWfcfcfclRfcfflV Vfc H 
?4 ■ x-yf-V^SiBi, WHIR IE ( r e a c 
tive ion etching) ^HTJ> 0 . <I <I 

[ 0 0 4 7 ] 0 1 6 liW^fc WHSSR I E§£H£ 

*i-sswttBa0-c*>a. 

[0048] 0fc*H>T. 1 1 tiRjElL 1 2li«'Xft 



^-4 0 CCD ) 

[0043] 0i4tr**v^T. (A) axv+yrttn 

vtm. ( b ) (im-si^x 7 i->7mvmz*ti?ti 

«U £*:. 01 5fcJHvC. (A) {i^ZSPa'X-yf- 
y^ttOttJB. ( B ) liT vz/y yi£P)ffl&£%tl J $!tl 

mix^t. 

[0 044] Zcr>M£\t. m-fmX'^'vl-v^hT 

[0045] fflJtSfUfcT i NK4C0X7f->-^*#ttli 
TiBWfflOT'*S. 



0 (A/ft) ±20 (%) 

13mm. \4\mmwm. lsam^ 

16liHettSSD, 17liHei^D, 18(i»m 
19{±jt?Tt«S. 2 0{iie/S^«S. 2 Hi 
S^Ss. 2 2{±Mffl«. 2 3{i«7XA^^-eiX*Lt 
OS. 

[0049] Bfri5Ucfci^*^BB4>*^J:3t. ^< 
[00503 ( 1 ) HBrKtfXtgsfciOl 0 C%) * 
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LX A 1 tffiMiA 1 («ttf, Al-Cu-T 

i. Al-Cu. A 1 -S i , A 1 -S i -Cu&fc*) 

[00 5 1] (2) HBrfc#;M8a»<7>l 0 C%3* 
LT£JfE«JIfc:**fi4T i NKjRWiT i ffit&fc'O 

[0052] ( 3 ) EH®** A 1 IHMiA 1 

££s±E«*ro«fttfT i NiwvittT i mt'nm 

[0053] mittmm ztizm*). ±i»'a i 
mxitA i a&mx'h oflo/w • * f/mzzk i 
xm^mr i n§k>t i ire hz&Mmamz-® 

X'*-v1->yt?>mi}. g£U±. ±E«T*4A i 
f±A l £&Jg£x-yf-y?T XV*. 
* 9MB&\L mmiT i N**T i M£x 

x-y^-y^tt 

HBr 142. 5 [seem] 

N 2 7. 5 (seem) 

i$$j£A-7- 60 0 [W) 
E^J 50 (mTor r ] 

nmss so cc] (wmm 
[ o o 5 8 ] 01 yam 2 ttm-mmnru*.* 
mri &<vximmizmz> *m#gis.mmm mm 
mx-h o . izvi^xmvztmk mm\± 

[00 5 9] HUc»Wt. (A) lix^yTTRcott 

m. ( b ) lix -y +v?W)im& ztit'tm i . * 
(b) (4aKsi»<o«si*-en-pnuLro4. 

x-y^-y^tt 

Al -Cu-T iX-yf-y^' U-b 
Ti NXufy/- l—h 
atRit (A l -Cu-Ti/l/y'XM 
Hffiifc (TiN/l/y'XH 
[00 62] fflBU:fc;i44>6 ! HtJ: 3lc. N 2 £5 

c%] jpifca^^*fflo4ifc(c«->-c, a i 
ox-yf-y^- w-M4**<3r!/\ L*»*>. tti^yx 

x-y^-y^ff 

HBr 142. 5 (seem) 

N 2 7. 5 [seem) 

mmw*y- 700 cw) 

ff^] 30(mTorr) 



•V-hfcfcoTF^ ■ * •? Zkfi^mX' 
$>£>. 

[00 54] HBrSrfflV^c7)T\ Uy^h^B 
fctt, x-yf-y^4«ttT**IMk7;PSx»>A (A 1 
Br, ) #W9ttlZbfrt>* *aSUbW»fe<i4. 

[00 553 Wcifc. N 2 £»U:£fcT\ ffllSfc 

®&Bl6.Ztl&cr>X\ Ty? ■ ij 7 yitwmhz. kit 
X'*h. 

[0056] 

[fgB^Hit^HI] 

m-mmm 

immi7bm3X'm^m\tffli<. 070 (a> k 
fLktiiZMsmm. w*>. Ai-cu-TiK/T 

i N*W/TiK3/PSGK2riTE<%fcfr£j«flL 
TX 7 fyy'Lft. 
[0057] 



#Jl 0 0 CCD ) 

[0060] S-HttWUt, N 2 £ 5 C%) jD^feS^ 

tfxzm^x.vi-yyx-fc'o . H^s<fcv^iJ:d 

y^&tfr -y y y/LfcWHt jgift'ca«si«:ff ->t . 
filSJtawi 0^7-yyy^^S:^*L, Ty? ■ i) 
•y h**AoTV*fir^£i:£ilBUt. 

[0061] a»s$n!tx<yf-y^#tt{iTie^aoT' 

6500 CA/flO ±1 2 [%) 
1 500 CA/#3 ±1 0 C%) 
5. 4 
1. 2 

[0063] gZJBtffl 

H7<0 ( B ) \ZlLt>1XhZmW*m, BP^- T i NS?7 
/Al Cu)R6/Ti NJ£4/TiJ£3/PSG)g2£ 

[0064] 
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so ccd (£&u&k 
[0065] 03 wm4 itm-mmmcorv-tx^m 

mx-h o , m7Rtfm9izt>>^xmvzi&k mam 
mmzmfri&wm tmm¥& t ok ? h . 

[00 66] H3(^V^T. (A) fix-y^y^Htr^tt 

ml (b) \i.^7&ynm^m^^tt^m.h. t 

( B ) ttf*^fc^ft^*ix?*i|lLT05 . 

[0067] mzisasfflii. s-gfcwt n 2 $• 

x-y^y^tt 

A 1 -Culvfy/- V—h 
SiffiJt (A 1 -Cu/U-JXh) 

gHRJt (TiN/l^'xh) 

C%]»ifcS^^*fflv^cii:t:tt-?T. AIM 

MBKlfc*«^*-*4ii:*<. Ty^ • h#&V^ 

ffifWii^^ i k SUB Lfc. 

SS-KB (WHSOx-y^y?') 
NF 3 300 [seem] 

S^^nV- 50 0 (W] 



ftl 00 C*c] ) 

wmz'n^x. mtmmi owT<v»mmz 

(fc*U T>? ■ i) -v YtfX^XW^Z. k $-51121 
[ 0 0 6 8 ] $I5£3 ftfcx >y * y yiffiHT&0m o -e 



7000 CA/#] ±1 2 C%] 
2000 CA/#] ±7 C%] 
4. 0 
1. 5 

[0070] m^mmm 

H7C7) (c) KJL&flS^JlESl. BP*>. WM8/T 
i NK4/TiR3/PSGBI2*TlEW*frSr3WBL. 

[007 1] 



10 0 CmTo r r ] 
-5 0 t°C] 



0 CCD ) 



[0072] 



(Ti NJg?4/TiJg3<7)X-yf-y7') 
142. 5 (sccra) 
7. 5 C s c cm] 
700 CW] 
3 0 (mT o r r ] 
8 0 C°C] (g«i£J£ 



HBr 

N 2 

[0073] 05 RTm6temE.mmm<7)Tu-txzm 

[0 0 74] 05 fcttVvC. (A) JiX-yf-y^g?^ 

ss, ( b ) izm-mx. -y f - >?Wc.<n>im* zn?hM 

U ifc, 06fc»wt\ (A) ligszaBx^y*' 
8W>ttfflL (B) itT'v^>mcDVi®ZZtl?timL 
X-y^->^tt 
T i NX-yf-y/- U-h 

aSUfc (TiN/U^M 
[00 77]lWBLfcki>S>3&»fe J W*J:dfc:, TiNJi 
4»tfTi«3ii. N 2 £5 C%] Srffl 
O6ikfc«0, »U^*xhajRJt*iS^S*Sik'Sr 
< , 7V/ • # -y h*«flrV^ff5Sr||^rttJBtttx-y 



ttl 0 0 C*C] ) 
TO*. 

[00753 JBEjetflTCtt. T i NJ8?4&tfT i g|3 
SrXy^-y^-tatlSL. N 2 £5 CXJJfifcift^^ 

[0076] aUBtfiifcxvf- y/*H4JiTieo»9T* 



2000 [A/4J0 ±7 (%] 
1. 5 

TV^dk5-HI2L7t. 

[0078] iffi*iafcwtHW-4iea*»*>aftrt'* <k 



(7) 
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[0079] 

E.J] : 70 — 90 (mTo rr) 
flE]J] : 5 0-6 0 (mTo rr) 
: 3 0—4 0 (mTo r r } 
fly] : 1 0 — 2 0 (mTo r r 3 
[0080] MUi. E.j]tf30 (mTorr)tW 
mSSUSifil 5 0 (XT) JrOfcfiV^JH-f-'TO 
ttfc=5:0, *fc. 1 5 0 CC] J:Ot*v^lSnfc»tt 

[0081] «E*ttMtlRfe*i-f , ffiit^ 

ii. ism^mt ix. a i -cu-Ti s mut. 

Al-Cu^fflUcA\ ifUiMAl. Al-Si, 

a i — s i -cuzk'nmim^tzwiiihmmm: 

[0082] ttz. WfUR I MHi«V*i» 
f-y^(C?V^TlK B JL/i*\ ECR(electron 
cyclotron resonance), V^^> 
hoyR I E. ^Ig-^ttr^Xv ( i n d u c t i v 
e c oup 1 i ngp 1 asma : I CP) » TCP 
(Lam RESEARCH^) . ^} ayifcTy X~? 

*\ E C R^ I C P ft b'X'ii . > w r xmst-j) 4 ££ 
[0083] 

ftWttt, HBrKtfXllsSMOl 0 (%D *St«0»O 

n 2 §• gsjo t tzm.-£tfx ^-y^yy ■ tfXb LTA 1 
[0084] im&NStes* c: t ttt o . a 1 

■UU4A 1 -n^Kt'J) o T 1"5T i NUK»T i mZStS 

$8"t'J> £> A l JStXliA l &&mZ*vj-y7-tlW}£, 
*V^i, T i NBK>T i ®*x.-yf->i/t&%r&%b\ 
ffltl<7)$kaX'i> . H B r fc#**gS«?) 1 0 (%D *SS 
<9N 2 SraaotiCfcT. #WR£ft#&£B»tt. BP 

4 -X.y^>-/-t6dfc#™T-£)&. *fc. HBrJ 

S^r/PSX^A (AlBr, ) 

[01 ] »-ldtW<oro-fe^*KHBf &2ioiea»r 



g&iSJg:**78 0~10 0 CCD 

oo~i i o (*o 

£KaK: ttl 20-14 0 ("CD 
*tK?&£:ftl 60-180 CCD 

[02 ] m-mmrntxmwtz&nxum 
izm&*mmm.cr>mmmmmmx'h& . 

[03 ] »ZSatB*0ro-fe^*R«tS*<0ieiB5f 

[04 ] m-mmM0)yn-txzmw?z>&<r>xmwm 
izmh*m#mw.cr>mmmMwmxfoz> . 
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